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Description 



^25? 'JST 1° aeroso1 * Partioilar composer* of inhalation medicaments. 

,. . ™ euseof hydrofluorocarbons as aerosol propellants has also been suggested. However considerable diftaii.,** 
ising^c^ 

be a^lTT* h ° m ° PO,ymer '. that *«*P°*™<* consists of Ihe same recurring structural units or it may 
« £d . ^ ymef . reajrrinfl UrttS in adUifion to ***** "fining unte «<£fc 

£L ? polymer may also te « copolymer of amide containing units and carboxylic acid SJuS^S 

copolymers may be either block copolymers or random copolymers. carooxyHc acid ester unrts. Such 

am hT - e<er P0,ymefS " W * indUde reCurrinfl s,njctural ""^ containing an amide group We particularly orefer the 

co«^w!iM e |S'il'n!ff rS «' l .' a ' n '!? canjoatytic acid ester containing recurring sttuctural unrb include polywiylacetale and 
ST^T ? 2 M wnxdone. mat is ^^(Ip^olowvinyl actfate coMvmJZS fZd 

The amount of polymer in the composition will depend on the active ingredient to be disoersed K. ™r«, tal », 

Z £? weigw ** hal09enated ^™Z%Ls «£S3 

tatty aadsjhe amount of lubncant in the composition will depend on the other components of the comoosrHoTZ 

/^ laV0 T modifyin 3 •«*!•*» that may be added to the composition include peppermint oil menthol Damomint 
^n, ,sa tradename), sacchann and saccharin sodium. When me flavour iwd^I^ZS «2Z 
it « m.cron,sed. The concentration will depend on the individual composition and the Havour modMu 
general, we prefer a concentration of 0.005 to 4% w/W; more prataraUyON to 1% w* ^ * ' 
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By the term 'hydrof luoroalkane' we mean a compound of general formula 

C x H y F z 

in which x is an integer from 1 to 3, y+za2x+2 and y and z are both at least 1 . 

Particular hydrof luoroalkanes of interest are CF 3 CFH 2 (Propellant 134a). CH 3 CHF 2 (Propellant 152a) and 
CF3CHFCF3 (Propellant 227). We particularly prefer compositions including propellant 227, 

In general the vapour pressure of the propellant mixture should be in the range suitable and permitted for aerosol 
propellents. The vapour pressure may be varied by mixing one or more hydrof luoroalkanes and/or some other suitable 
vapour pressure modifying agent in appropriate proportions. 

We prefer the vapour pressure of the mixture to b© in the range 20 to 100 psig, more preferably 40 to 80 psig, eg 
about 60 psig. 

In certain cases we have found it advantageous to add to the compositions exdpients capable of increasing the 
solubility of the polymer or of other excipients, in the propellant. In general we have found that the polymers selected 
have a solubility in the propellant of at least 0.0001% w/w, preferably at least 0.001% w/w, particularly 0,01% w/w and 
especially 0.1% w/w. Excipients capable of increasing the solubility of the polymer include liquid excipients which are 
more polar than the liquefied propellant. where polarity is defined in terms of relative Kauri butanol values, as described 
in European patent application 0 372 777. Particular excipients that may be mentioned include alcohols eg ethanoi and 
isopropanol. However, in contrast to the teaching of EP 0 372 777, we have found that only very small quantities of such 
excipients are required. In particular we have found that good compositions can be prepared in propellant 134a with 
polyvinylpyrrolidone as polymer with a variety of active ingredients and less than 1 0% w/w. preferably less than 5% w/w, 
more preferably less than 2% w/w. eg 0.2% w/w ethanoi. 

Medicaments which may be dispersed in the propellant mixture according to the invention include any medicaments 
which are conventionally administered to the lung and/or nose by inhalation of a pressurised aerosol formulation. Such 
medicaments include drugs for use in the prophylactic or remedial treatment of reversible obstructive airways disease, 
eg drugs such as sodium cromoglycate. nedocromil sodium, inhaled steroids, eg beclomethasone dipropionate, flutica- 
sone propionate, budesonide and tipredane, and bronchodilators, eg salbutamol. reproterol, terbutaline. formoterol. pir- 
buterol, isoprenaline, salmeterol. fenoterol and salts thereof, and anticholinergic agents such as ipratropium bromide, 
oxitropium bromide and atropine and combinations of two or more of these agents, eg a combination of a prophylactic 
agent with a bronchodilator. eg sodium cromoglycate with salbutamol. 

Other medicaments that may be mentioned include antihistamines, eg clemastine, pentamkfine and salts thereof, 
acetyl-p-methyicholine bromide, peptide hormones such as insulin and amylin, bradykinin antagonists. PLA 2 inhibitors, 
PAF antagonists, lipoxygenase inhibitors, leukotriene antagonists. CNS active drugs, such as NMDA antagonists, gluta- 
mate antagonists, CCK agonists and antagonists; macrolide compounds including FK 506, rapamycin, cyclosporin and 
structurally related compounds, vitamins, vaccines, eg MMR vaccine and polio vaccine and vectors for gene therapy, eg 
plasmids containing genes intended to correct genetic disorders such as cystic fibrosis. 

Where the medicament is intended fa delivery to the lung, it preferably has a particle size distribution such that a 
high proportion of the particles are of a size capable of penetrating deep into the lung. In particular, the medicament is 
preferably in a form having a mass median diameter of from 0.01 to 10 jim. more preferably from 0.1 to 4 jim, eg about 
2 or 3 urn. 

The amount of medicament in the composition will depend on the nature of the active ingredient and the condition 
to be treated. However, the composition preferably comprises from 0.01 to 15% w/w, preferably from 0.1 to 10% w/w, 
and most preferably from 0.5 to 5% w/w medicament 

According to a further aspect of the invention there is provided a method of producing a pressurised aerosol com- 
position as herein described, which comprises dispersing the powdered medicament and the polymer in the liquefied 
hydrof luoroalkane. 

In particular, the compositions may be produced by cold fill or pressure fill techniques. In cold filling, the ingredients 
are placed in a cooled mixing vessel, cooled liquefied propellant added and a dispersion produced by vigorous stirring. 
Alternatively, a slurry may be prepared of the ingredients in a portion of cooled liquid propellant and the remainder of 
the liquefied propellant added under vigorous stirring. Aliquots of the dispersed composition are then fitted into cooled 
aerosol cans and sealed with a suitable valve, eg a metering valve. 

in pressure filling, the ingredients are placed in a pressure vessel . liquefied propellant added under pressure through 
a valve and a dispersion of the ingredients in the liquefied dispersed composition are then filled, underpressure, through 
the valve into suitable cans provided with appropriate valves, eg metering valves. 

The compositions according to the invention are advantageous in that the solubility of the polymer is such as to 
ensure good dispersion of the medicament and smooth operation of the aerosol valve. 

The compositions of the present invention may also be advantageous in that they are substantially taste- and odour- 
free and have suitable vapour pressures for the administration of medicaments by inhalation, yet are environmentally 
sale and acceptable, especially when compared with compositions including chlorof luorocarbons. In addition, they may 
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balm irritant than corresponding compositions including conventional surfactants such as oleic acid and sorbitol tri- 
prodSur^ 3 "" 01 *" C ° mp0SitonS aCCOfdin 8 10 *• «n be assessed using the loOowing test 

1. Settling times 

KnJl 9 ' 3 ? ^ ""to*** ,he composition is gently shaken live times and then stood upright The time interval 
between standing the bottle upright and the first appearance of llocculation or separation Oo^ZS^SSt 

2. Dispersion Tests 

Dispersion testing on compositions formulated in cans having a metering valve can be ass*^ „<in« o 
multistage liquid impinger. eg of the ty^ 

3. Lubrication 

with l^'Tl effeCtS f "1® coni P osi,ion can be assessed by filling the formulation into a can and closing the can 
wrth a mod^ed metenng valve from which the return spring has been removed. The stem of the vaJveVsS^ S 
compress-on force and the reading recorded in Newtons. Th* gives a measure of the e^^^ 

4. Dose uniformity 

Dose uniformity is assessed by discharging a metered dose aerosol can containing the composHion into a filter tube 
wh,ch has suffrcent air flowing through it to entrain all the dose. The tube is washed o J ZS SSiSlntJJ! 
amount of medicament assayed. The medicament entra«ed on the rr«uthpieceTato^^ 
var,at,on of dose evaluated throughout the life of the can is a measure of dose uniformity In a variafcn tS?d«e 

^:ro: e s^^^^ 

5. Caking potential 

Compositions to be assessed are filled into plastic coated glass bottles. The assessment is carried out bv allowino 
the samp.es to be stored for a period of time in order that complete sedimentation and^Sio" ^he p^Ta2 

mL™, J? h I ,nVere,0nS r6qUired ,0 resuspend the drug is noted. The number g>IJa 

measure of the degree of compaction of the composition. Since ease of drug particle redispersion is ^ssertW tofdLl 
-^any ■ comp^tkx, requring more than 5 shakes suggests pa^UJLlS^££* " 
The invention will now be .llustrated. but in no way limited, by the following Examples. ' 



Examples 
Method 



tiJ^SS^T 0, ™ mnis * active in 9 redient - suspending agent and other extents, were weighed into 
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Materials 

Active Ingredients 

All active ingredients were micronised. In general, the active ingredients were anhydrous, although nedocromil 
sodium and sodium cromoglycate were used in their equilforium hydrated form which each contain about 10% w/w water 
at room temperature. 

Polyethyieneglycols (PEG) 

The average molecular weight of the polyethyleneglycol used is indicated by the number 200, 400, etc following PEG. 
Halocarbon oil 

Halocarbon oil is the proprietary name given to a series of high molecular weight fully hatogenated chlorof luorocar- 
bons of chlorotrif luoroethylene telomers obtainable from Halocarbon Products Corporation. New Jersey, USA. 

Mlglyols 

Miglyol® neutral oils 

Miglyol® neutral oils are esters of medium chain fatty acids and are sometimes referred to as fractionated coconut 
oils. Miglyol is a trademark of Huls AG. The following oils were used. 

Miglyol® 810 

A triglyceride of fractionated Cs/Cio coconut oil fatty acids classified by the CTFA as caprylic/capric triglyceride. It 
meets the requirements of the British Pharmacopoeia 1988 for the monograph "Fractionated Coconut Oil". It in a low 
viscosity oil of neutral taste and smell, with a turbidity point below 0°C. 

Miglyol® 829 

A glyceryl ester of fractionated Cb/Cio coconut fatty acids linked to succinic acid and is classified by the CTFA as 
caprylic/capric/diglyceryl succinate. It has a turbidity point below -30 °C, is soluble in alcohol, has a viscosity of approx- 
imately 250 mPa.s and a density of approximately 1. 

Miglyol® 840 

A propylene glycol diester of saturated vegetable fatty acids with Cs/Cio chain lengths, classified by the CFTA as 
propyleneglycoldicaprylate/dicaprate. It meets the requirements of the German Pharmacopoeia, DAR9, 1st supplement, 
for the monograph "Propyleneglycoloctanoatodecanoate". ft has a turbidity point below -30°C and is soluble in 90% 
ethanol. 

Polyvinylpyrrolidones 

All polyvinylpyrrolidones used were essentially linear homopolymers formed by the free radical polymerisation of 
N-vinylpyrrolidone. PVP(K29/32). PVP(K90), PVP(K120), PVP(C15) and PVP(C30) refer to the polyvinylpyrrolidones 
obtainable from GAF Chemical Corporation and sold under the Trade Mark P LAS DONE® PVP/17PF refers to KOL- 
LIDON 17PF, a polyvirytpyrrolidone available from BASF (KOLLIDON is a registered Trade Mark). 

The manufacturing processes for polyvinylpyrrolidone and the other polymers used herein produce polymer mixtures 
containing molecules of unequal chain length and thus different molecular weights. Such polymers are usually charac- 
terised by their K values, in which K is determined from viscosity measurements using the Fikentscher equation (H. 
Fikentscher, Celiulosechemie. 1932. 13, 58-64 and 71-74). The polymers can also be characterised by their average 
molecular weights (Mw). viscosity average molecular weights (Rfv) and number average molecular weights (ffln). 
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Characterising data for the polyvinylpyrrolidones used wer as tallows: 





K 






Hn 


PVP17PF 


15-18 


9000 




2500 


K29/32 


29-32 








K90 


9416 


1.280.000 


63000 




K120 


12015 


2,800,000 


1.450,000 




C15 


17±1 


10500 


7000 


3000 


C30 


30.5±1 


62500 


3800 


16500 



20 



25 



Polyvinylpyrrolldone/vinylacetate copolymers 

of .^'^wrralidoneArinylacetete copolymers are obtainable from OAF Chemical Corporation. The E- and I- series 
of PVP/VA copolymers were supplied as 50% solutions in etnanol and isoprcpanol respectively 8430 refer* 
wh„e. spray dried polymer of PVP/VA having the characteristics set out iS aESESSii tJSSSJJLT 







K value 


VP/VA ratio 


PVP/VA 


S-630 


30-50 


60/40 




E-535 


30-50 


50/50 




1-535 


25-35 


50/50 




E-335 


25-35 


30/70 



4C 



Acrylic acid/methacryllc add ester copolymers 

acidtthTand'm^ 

aod ethyl and methyl esters with a low content ol quaternary ammonium groups. The molar ratio of these ammonium 
groups * me neutral (methjacrylic acid esters is 1:40. T*^^«^j£ZZg£Z££ 
£. Polymer used was EUDRAGIT RS pm. obtainable from R6hn Pharma GmbH. (EUDRAGITis TE££EZ 



5C 
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Poryvinylacetate 

The polyvinylacetate used had a weight average molecular weight of about 26.000. 

A. C mpositi ns c ntaining p ly vlnylpyrrotidone and propellarrt 227 

The following active ingredients were formulated at the concentration shown with PVP in propellent 227 PLASDONE 
C30 (PLASDONE is a registered Trade Mark of GAF Chemicals Corporation). 



a) with 0.05% w/w PVP(C-30) 


1. 


Terbutaline sulphate 




2. 


Bedomethasone dipropionate 


5mg/mJ 


3. 


Salbutamol sulphate 


4mg/ml 


4. 


Fluticasone propionate 


4mg/ml 


5. 


Reproteroi hydrochloride 


I0mg/m! 


6. 


Fenoterol hydrobromide 


4mg/ml 


7. 


Sodium cromoglycate 


10mg/ml 


8. 


Sodium cromoglycate 


50mg/ml 


9. 


Ipratropium bromide 


0.8mg/ml 


10. 


Pentamidine isoethionate 


4mg/ml 


11. 


Clemastine 


4mg/ml 


12. 


Acetyl-p-methytcholine bromide 


10mg/ml 


13. 


Budesonide 


4mg/ml 



b) with 0.1% w/v PVP(17PF) 


1. 


Fenoterol hydrobromide 


4mg/ml 


2. 


Terbutaline sulphate 


5mg/ml 


3. 


Salbutamol sulphate 


4mg/ml 



c) with 0.025% w/v PVP(C30) 


1. 


Ttpredane 


10mg/ml 
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B. Compositions containing polyvinylpyrrolld ne/vinyl acetate copolymer in propellant 227 

The following active ingredients wer formulated in propellant 227 at the concentrations shown. 



a) with 0.05% w/v PVP/VA S-630 



1. 


Tfifhlitalina ci ilnhaiA 


5mg/ml 


2. 


Dedomanasono uipropionate 


5mg/ml 


3. 


Salbutamol sulphate 


4mg/ml 


4. 


Fluticasone propionate 


4mg/ml 


5. 


Reproterol hydrochloride 


lOmg/ml 


6. 


Fenoterol hydrobromide 


4mg/ml 


7. 


Sodium cromoglycate 


10mg/ml 


8. 


Sodium cromoglycate 


50mg/ml 


9. 


Ipratropium bromide 


0.8mg/ml 


10. 


Acetyt-p-methylchdine bromide 


10mg/ml 


11. 


Budesonide 


4mg/ml 



b)w 


ith 0.025% wA/ PVPA/A S-630 


1. 


Tipredane I0mg/ml 



C. Compositions containing PVP or PVP/VA, propellant 227 and polyethylene glycol 

PEc£o. ,0 " OWin9 ^ in9rediertS W6fe formu,a,ed prope,lan, 227 « * e concentration shown with o.i 



a) with 0.05% w/v PVP(C30) 


1. 


Salbutamol sulphate 


4mg/ml 


2. 


Sodium cromoglycate 


50mg/ml 


3. 


Reproterol hydrochloride 


10mg/mi 



b) with 0.05% w/v PVP/VA S-630 


1. 


Salbutamol sulphate 


4mg/ml 


2. 


Sodium cromoglycate 


50mg/ml 


3. 


Reproterol hydrochloride 


l0mg/mJ 


4. 


Budesonide 


4mg/ml 
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C) with 0.1% wN PVP(17PF) 


1. 

2. 


T rbutaline sulphate 
Fenoterol hydrobromide 


5mg/m! 
4mg/ml 



D. Compositions containing acrylic acld/metfiacryllc acid ester copolymers and propellant 227 

The following active ingredients were formulated at the concentration shown with 0.1% wA/ EUDRAGVT 
(EUDRAGIT is a Trade Mark of Rdhn Pharma GmbH) in propellant 227. 



a) 


1. 


Terbutaline 


5mgArt 


2. 


Becfomethasone dipropionate 


Smg/rnl 


3. 


Salbutamol sulphate 


4mg/m! 


4. 


Fluticasone 


4rng/ml 


5. 


Reproterol hydrochloride 


10mg/mi 


6. 


Fenoterol 


4mg/ml 


7. 


Sodium cromoglycate 


10mg/ml 


8. 


Ipratropium bromide 


0.8mg/ml 


9. 


Clemastine 


4mg/ml 


10. 


Acetyt-p-methytcholine bromide 


lOmg/ml 



b) compositions including 0.5%w/w PEG 600 


11. 


Becfomethasone dipropionate 


5mg/ml 


12. 


Sodium cromoglycate 


50mg/ml 


13. 


Reproterol hydrochloride 


10mg/ml 


14. 


Fenoterol hydrobromide 


4mg/ml 
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• Compositions in propellant 134a 

The following active ingredients wer formulated at the concentration shown in propeilant 134a. 



1. Tipredane lOmg/ml 

pvp(ao) o.i% w/w 

ethanol 5.0% w/w 

2. Tipredane lOmg/ml 
PVP(OO) 0.1% w/w 
ethanol 10.0% w/w 

3. Nedocromil sodium 20mg/ml 
PVP(C30) 0.1%/ w/w 
ethanol 5.0% w/w 

4. Nedocromil sodium 20mg/ml 
PVP(C30) 0.1% w/w 
ethanol 10,0% w/w 

5. Tipredane lOmg/ml 
PVP/VA S-630 0.1% w/w 
ethanol 5.0% w/w 

6. Tipredane lOmg/ml 
PVP(C30) 0.25% w/w 
ethanol 5.0% w/w 

7. Tipredane lOmg/ml 
PVP(C30) 0.5% w/w 
ethanol 5.0% w/w 



10 



EP 0 605 578 B1 



8. 

5 

9. 

10 

10. 

15 

11. 



20 

12. 



25 

13. 



30 

14. 

35 

15. 
16. 

45 

17. 

5C 

18. 



Nedocromil sodium 


20mg/mJ 


PVP/VA S-630 


0.1% w/w 


cthanol 


5.0% w/w 


Nedocromil sodium 


20mg/ml 


PVP/C30 


0.25% w/w 


cthanol 


5.0% w/w 


Nedocromil sodium 


20mg/mi 


PVP(C30) 


0.5% w/w 


ethanol 


5.0% w/w 


Tipredane 


lOmg/ml 


PVP(C30) 


0.1% w/w 


PEG 600 


0.5% w/w 


ethanol 


5.0% w/w 


Tipredane 


lOmg/ml 


r Vr(C3U) 


0.1% w/w 


PEG 600 


0.5% w/w 


ethanol 


10.0% w/w 


Nedocromil sodium 


20mg/ml 




0.1% w/w 


PEG 600 


0 j% w/w 


ethanol 


5.0% w/w 


Nedocromil sodium 


20mg/ml 


r Vr(v^3v; 


U.1% w/w 


PEG 600 


0.5% w/w 


ethanol 


10.0% w/w 


Nedocromil sodium 


2Gmg/ml 


r Vr^uJU; 


a near . l. 
0.05% w/w 


PEG 600 


0.5% w/w 


ethanol 


0.2% w/w 


Beclomethasone 




dipropionate 


5mg/ml 


PVP/VA S-630 


0.1% w/w 


ethanol 


2.0% w/w 


Beclomethasone 




dipropionate 


5mg/ml 


PVP/VA S-630 


0.1% w/w 


ethanol 


5.0% w/w 


Beclomethasone 





55 
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dipropionate 
PVP(C30) 
etfaanol 



5mg/mJ 
0.1% w/w 
5.0% w/w 



F. Compositions containing poly vlnylacetate 



20 



25 



35 



a)i 


i propellant 134a 


1. 
2. 


Tipredane 
Polyvinylacetate 
Nedocromil sodium 
Polyvinylacetate 


10mg/ml 
0.042% w/w 
20mg/ml 
0.042% w/w 




b) in propellant 227 


1. 

2. 


Tipredane 
Polyvinylacetate 
Nedocromil sodium 
Polyvinylacetate 


lOmg/ml 
0.035% w/w 
20mg/ml 
0.035% w/w 



G. Compositions using polyvinylpyrrolidone of different K values 

The following active ingredients were formulated in propellant 227 at 
polyvinylpyrrolidone having the K value shown: 



the concentrations shown, with 0.1% w/w 



a) PVP(K29/32) 



1. 


Tipredane 


10mg/ml 


2. 


Nedocromil sodium 


20mg/ml 


3. 


Sodium cromoglycate 


20mg/ml 


4. 


Reproterol hydrochloride 


4mg/ml 


5. 


Salbutamol sulphate 


4mg/ml 
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b) PVP(K90) 


1. 
2. 


Tipredan 

Nedocromil sodium 


lOmgAnl 
20mgAnl 



C) PVP(K120) 


1. 

2. 


Tipredane 
Nedocromil sodium 


10mg^nl 
20mg/ml 



d) PVP(C15) 


1. 


Ttpredane 


10rng/rrtl 


2. 


Nedocromil sodium 


20mg/rnl 



H. Compositions using poly vfnylpyrrolldone/vinylacetate copolymers of different vinylpyrroJidone/vlnylacetate 
ratios 

Tipredane and nedocromil sodium were formulated in propellant 227 at the concentrations shown, with 0.1% w/w 
PVPA/A having the vinytpyrrolidone/vinylacetate ratio shown. 



a) Nedocromil sodium 20mg/ml 


1. 


PVP/VA E-535 


(50/50) 


2. 


PVPA/A 1-535 


(50/50) 


3. 


PVPWA E-335 


(30/70) 



b) Tipredane 10mg/ml 


1. 


PVP/VA E-535 


(50/50) 


2. 


PVP/VA 1-535 


(50/50) 


3. 


PVP/VA E-335 


(30/70) 
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I. Further tipredane formulations 





Tipredane 


PVP/VA S-630 


Ex 


(mg/ml) 


% w/w 


1 


4 


0.0025 


2 


4 


0.01 


3 


4 


0.025 


4 


4 


0.05 


c 


10 


0.0025 


/? 
O 


10 


0.01 


7 


10 


0.025 


o 

o 


10 


0.05 




30 


0.0025 


i n 


30 


0.01 


ll 


30 


0.025 


12 


30 


0.05 


13 


4 


0.0025 


14 


4 


0.01 


15 


4 


0.025 


16 


4 


0.05 


17 


10 


0.0025 


18 


10 


0.01 


19 


10 


0.025 


20 


10 


0.05 


21 


30 


0.0025 


22 


30 


0.01 


23 


30 


0.025 


24 


30 


0.05 


25 


4 





PVP/C30 
% w/w 



0.0025 



Propellant 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

134a 

227 

227 

227 

227 

227 

227 

227 

227 

227 

227 

227 

227 

134a 



14 



; EP0 605 578B1 



zo 


A 


0.01 


134a 


L 1 


4 


0 025 


134a 


Zo 


4 


0 05 


134a 




in 
IU 


0 0025 


134a 




in 


0.01 


134a 


■11 
Jl 


IV/ 


0.025 


134a 


JZ 


10 


0 05 


134a 


11 


20 


0.0025 


134a 




20 


0.01 


134a 


35 


20 


0.025 


134a 


26 


20 


0.05 


134a 




4 


0.0025 


227 


2R 


4 


0.01 


227 




4 


0.025 


227 


40 


4 


0.05 


227 


41 


10 


0.0025 


227 


42 


10 


0.01 


227 


43 


10 


0.025 


227 


44 


10 


0.05 


227 


45 


30 


0.0025 


227 


46 


30 


0.01 


227 


47 


30 


0.025 


227 


48 


30 


0.05 


227 



J. Compositions containing flavouring agents 

The following compositions were made up in propellant 227, with 0.1% w/w PVP/VA S-630. 



1. 


Nedocromil sodium 


20mg/m! 




peppermint oil 


0.1%w/w 


2. 


Nedocromil sodium 


20mg/ml 




menthol 


0.05% w/w 




saccharin 


0.03% w/w 




Tipredane 


1 0mg/ml 




menthol 


0.05% w/w 




saccharin 


0.03% w/w 



5C 
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K. Compositi ns containing additional excipients 

Th following composition was mad up in propellant 227. to examine the effects of different excipients as valve 



a) 


Nedocromil sodium 


20mg/ml 


PVP/C30 


0.1%w/w 


Lubricant 


0.5% w/w 


Menthol 


0.05% w/w 


Saccharin, micronised 


003% w/w 


Lubricants: 




PEG 200 




PEG 400 




PEG 600 




PEG 1000 




Migtyol 810 




Miglyol 829 




Miglyol 840 




Ethyl oleate 




Halocarbon oil 27 




Tyloxapol 




Polysorbate 80 





b) 


Nedocromil sodium 


20mg/ml 


PVP (C30) 


0.10% w/w 


PEG 1500 


0.20% w/w 


Menthol 


0.05% w/w 


Saccharin, micronised 


0.03% w/w 



c) 


Ttpredane 




10.0mg/ml 


PVP (C30) 




0.10% w/w 


Lubricant 




0.50% w/w 


Lubricants: 


PEG 600 
PEG 1000 
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d) 



Ttpredane 
PVP (C30) 



0.10% w/W 



10.0mg/ml 



Lubricant 



0.20% w/w 



Lubricants: 



PEG 600 



PEG 1000 



PEG 1500 



Claims 



Claims tor the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IE, IT, LU, MC, NL, SE, PT 

1 . A pressurised aerosol composition comprising a liquefied hydrof luoroalkane. a powdered medicament dispensable 
therein and a polymer soluble in the liquefied hydrof luoroalkane, characterised in that the polymer includes recurring 
structural units, the units being selected from amide containing units and carboxylic acid ester containing units. 

2. A composition according to Claim 1 , wherein the polymer contains recurring structural units containing an amide 
group. 

3. A composition according to Claim 1 or Claim 2, wherein the polymer includes recurring 1 -ethylene-pyrrolidin-2-one 
units. 

4. A composition according to any one of Claims 1 to 3. wherein the polymer is polyvinylpyrrolidone. 

5. A composition according to any one of Claims 1 to 3, wherein the polymer is a copolymer containing recurring 1 - 
ethylene-pyrrolidin-2-one units. 

6. A composition according to any one of Claims Uo 3 or Claim 5. wherein the polymer is polyvinylpyrrolidone/vinyl 
acetate copofymer. 

7. A composition according to Claim 1 , wherein the polymer is polyvinylacetate or a copolymer o1 acrylic acid and 
methacrylic acid esters. 

8. A composition according to any one of the preceding claims, wherein the concentration of polymer is from 0.00001 
to 10% w/w. 

9. A composition according to any one of the preceding claims, wherein the medicament is selected from one or more 
of terbutaline sulphate, bedomethasonedipropionate, salbutamol sulphate, fluticasone propionate, reproterol hydro- 
chloride, fenoterol hydrobromide. sodium cromoglycate. nedocromil sodium, tipredane, pentamidine isoethionate, 
clemastine, acetyl -p-methy (choline bromide and budesonide. 

10. A process for the preparation of a composition according to Claim 1, which comprises dispersing the powdered 
medicament and the polymer in the liquefied hydrof luoroalkane. 

Claims for the following Contracting States : ES, GR 

1 . A process for the preparation of a pressurised aerosol composition comprising a liquefied hydrof luoroalkane, a 
powdered medicament dispersable therein and a polymer soluble in the liquefied hydrofluoroalkane, characterised 
in that the polymer includes recurring structural units, the units being selected from amide containing units and 
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carboxyiic acid ester containing units, which process corrcrises disopreinn «,<> , ^- 

ymer in the liquified hydrofluoroalkane. compnsesd.spers.ng the powdered med.cament and th pol- 

2- A P'^*^ngtoC.aim1.^ 

3. Aprocessaccording, Caim, r Cairn 2. wherein the polymer includes recurring l-ethyiene^Cidin-a-one units. 

4. A process according to any one of Claims 1 to 3, wherein the polymer is polyvinytpyrrolidone. 

s> p; p Xn s ^ 

6 ' co£ C ym^ 

? " a^X^" 9 *^ 

8 ' m °IT 8CC0,din9 ,0 ^ 0,16 °' *• Pf6C8dinfl wherein *• concents of polymer is from 0.00001 to 

Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, u. DE, OK, FR, GB, IE, .T, LU, MC, NL, SE, PT 

2 - %sz%s*t a - — - »»~ *«*■*«■. ******* d ie ei ne 

4. Zusammenseteung nach einem der Anspruche 1 bis 3. wooei das Polymer PolyvinylpyrroSdon ist 

5 

6 - SSSnSSSS^ dW AnSPrQChe 1 b ' S 3 ~ * — - F^nw * ^inylpyrro- 

7 " SS^SSrS^'^ 1 ' ^ ^ «* CoPdymer von Acrylsaure- und 

l^oS^^T einem ^ VOrt,erB6henden AnSprtiche ' "** * Konzentration des Pohymers 0.00001 
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10. Verfahren zur Herstellung einer Zusammensetzung nach Anspruch 1 mil den Schritten: Dtspergieren des pulver- 
IGrmigen Medikaments und des Polymers in dem verflussigten Hydrof tuoralkan. 

PatentansprQch f Or folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung einer Druckaerosol -Zusammensetzung mit einem verflussigten Hydrofluoralkan. einem 
darin dispergierbaren, purverformigen Medikament und einem in dem verflussigten Hydrofluoralkan lOslichen Pol- 
ymer, dadurch gekennzeichnet, da B das Polymer wiederkehrende Struktureinheiten aufweist die unter amidhaltigen 
Einheiten und carbonsaureesterhaltigen Einheiten ausgewflhtt sind, mit den Vertahrensschritten: Dispergieren des 
putverformigen Medikaments und des Polymers in dem verflussigten Hydrofluoralkan. 

2. Vertahren nach Anspruch 1 , wobei das Polymer wiederkehrende Struktureinheiten einschlieBt die eine Amidgruppe 
enthaften. 

3. Verfahren nach Anspruch 1 Oder Anspruch 2, wobei das Polymer wiederkehrende 1-Ethylen-Pyrrolidin-2 -on- Ein- 
heiten einschlieBt. 

4. Verfahren nach einem der Anspruche 1 bis 3, wobei das Polymer Polyvinylpyrrolidon ist. 

5. Verfahren nach einem der Anspruche 1 bis 3. wobei das Polymer ein Copolymer ist. das wiederkehrende 1 -Ethylen- 
Pyrrolidin-2-on-Einheiten enthart. 

6. Verfahren nach einem der Anspruche 1 bis 3 Oder Anspruch 5, wobei das Polymer ein Polyvinylpyrrolidort/Vinylac- 
etat-Copolymer ist. 

7. Verfahren nach Anspruch 1 , wobei das Polymer Polyvinylacetat Oder ein Copolymer von Acrylsaure- und Methacr- 
ylsaureestern ist. 

8. Verfahren nach einem der vorhergehenden Anspruche. wobei die Konzentration des Polymers 0.00001 bis 1 0 Gew.- 
% betragt. 

9. Verfahren nach einem der vorhergehenden Anspruche, wobei das Medikament unter einem oder mehreren der 
folgenden Medikamente ausgewahft ist: Terbutalirtsutfat. Beclomethasondipropionat, Salbutamolsulfat, Ruticason- 
propionat, Reproterolhydrochlorid, Fenoterolhydrobromid. Natriumcromoglycat, Nedocromilnatrium.Tipredan, Pen- 
tamidinisoethionat. Clemastin, Acetyl-p-methylcholinbromid und Budesonid. 

Revendlcations 

Revendicatlons pour les Etats contractants suivams : AT, BE, CH, LI, DE, DK, FR, GB, IE, IT LU, MC, NL, SE, PT 

1 . Composition aerosol sous pression comprenant un hydrof luoroalcane iiquef ie, un medicament en poudre pouvant 
s y disperser et une matiere polymere soluble dans I'hydrofluoroalcane liquefie, caracterise en ce que la matiere 
polymere comprend des unites structurales recurrentes, les unites etant choisies parmi les unites contenant une 
ami de et les unites contenant un ester d'acide carboxylique. 

2. Composition selon la Revendication 1 , dans laquelie la matiere polymere comprend des unites structurales recur- 
rentes contenant un groupe amide. 

3. Composition selon la Revendication 1 ou la Revendication 2, dans laquelie la matiere polymere comprend des 
unites 1-etrtylene-pyrrolidin-2-one recurrentes. 

4. Composition selon Tune quelconque des Revendications 1 a 3. dans laquelie la matiere polymere est la polyvi- 
nylpyrrolidone. 

5. Composition selon Tune quelconque des Revendications 1 a 3. dans laquelie la matiere polymere est un copolymere 
contenant des unites 1-ethylene-pyrrolidin-2-one recurrentes. 

6. Composition selon Tune quelconque des Revendications 1 a 3 ou selon la Revendication 5. dans laquelie la matiere 
polymere est un copolymere de polyvinylpyrrolidone et d acetate de vinyle. 
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7. Co^osftionselonlaReveridicationl.danslaquenelamatiArairfvmAraoen'o^. ^ . 

meredel'acid acryHque et desters de nJSS£K r ° P °' ym6fe ^ 1 arttef * ^nyle ou un copoly- 

pionate de fluticasone, chlorhydratede rtoroterol te ° 0e - sutfa,ede satoutonoJ. pro- 

Rovendications pour les Etats contractants suivams : ES, GR 

2 - «T g r P rs fcn 1 - ieque ' ^^^-^^^-ue^rto™^ 

4. Pro** se.on rune queteonque des Revendicatiens 1 a 3. dans .eoue. ,a mati*e polymere est .a pCyvi^o- 
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